To develop and validate an instrument to measure health-related quality of life (HRQOL) specific to patients with allergic rhinitis (AR) and primarily for use in Spanish and Spanish-speaking populations. Methods: An initial item pool was generated from literature review, focus groups with AR patients, and consultations with clinical experts. Item reduction was performed using clinimetric and psychometric approaches after administration of the item pool to 400 AR patients. The resulting instrument's internal consistency, test-retest (2-4 weeks) reliability, known groups and convergent validity, and sensitivity to change were tested in a longitudinal, observational, multicenter study in 210 AR patients who also completed the Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ).
Introduction
Allergic rhinitis (AR) is a common condition affecting approximately 10% to 25% of the population worldwide, and its prevalence is increasing [1, 2] . The costs of the illness are high, both in terms of direct and indirect cost [3] , and AR has a substantial impact on patients' quality of life [4] [5] [6] .
Health-related quality of life (HRQOL) is usually defined as a multidimensional concept encompassing the physical, mental, and social components associated with an illness or its treatment [7] . When assessing HRQOL, the aim is usually "to measure not only the actual functional capability, but also the individual's perceptions of the impact of these abilities or disabilities on his or her life" [7] .
Both generic [8, 9] and disease-specific [10] [11] [12] [13] instruments have been used to evaluate the impact of AR and its treatment on patients' HRQOL. Such instruments are useful for assessing treatment efficacy in clinical trials, for measuring the burden of disease in epidemiological studies, or as monitoring tools in clinical practice [14] . Nevertheless, none of the instruments used or developed to date have explicitly taken into account the concerns and views of Spanish-speaking AR patients, nor have they explored the structure of the HRQOL concept in AR patients in Spain. In fact, only one disease-specific instrument--the Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ)-has been adapted and validated for use in Spain [15] .
As the relevance and structure of the HRQOL concept may differ across countries and cultures [16] , there is no guarantee that HRQOL-related issues which are important to AR patients in Canada or the United States, for example, will be equally relevant to patients in Spain. It has been suggested that, as a minimum, further study of the HRQOL construct across countries and cultures is warranted, and that development of locally relevant instruments may be advisable [17] . In the case of AR, differences in behavior patterns, geographic and climatic conditions, and risk factors may influence the relevance of questionnaire content. Cultural aspects may also influence the way a person lives with a disease and the way patients react to a disease psychologically and emotionally. For example, a recent study has shown that fatalism was associated with lower social functioning in Hispanic women with coronary heart disease [18] while another recent study has shown that the degree to which psychosocial aspects impact on HRQOL scores varied substantially between breast cancer patients from Germany, Japan, and Korea [19] . Likewise, one of the most widely used HRQOL measures in AR, the RQLQ, was developed almost 15 years ago, and patients' views on what is important about the disease and its treatment may have changed since its development. Finally, the techniques for the development of HRQOL measures have also improved over time, and it may be possible to improve on the psychometric performance of existing instruments.
The aim of the present study was therefore to develop an instrument to measure HRQOL in patients with AR, which would take into account issues of importance to Spanish patients with AR, which would be suitable for use in clinical studies, and which might improve on the psychometric performance of existing instruments.
Patients and Methods
The study consisted of three main phases: item generation, item reduction and questionnaire formatting, and validation of the final version of the questionnaire. An outline of the study is provided in Figure 1 .
Item Generation
Questionnaire content was developed from a literature review, consultations with clinical experts and experts in the development and use of patient-reported outcomes (PRO) measures, and focus groups with AR patients. The literature review, which was extensive but nonsystematic, was performed to identify instruments already developed to measure the HRQOL of AR patients and to identify issues of relevance in the construction of the new instrument. Databases reviewed included MEDLINE and the Índice Médico Español. The consultation with experts was in the form of a structured brainstorming technique, and was designed to obtain expert views on potential content, uses, and characteristics (such as length, mode of administration, and scoring) of the questionnaire. Experts attending the meeting included allergy and ear, nose and throat (ENT) specialists and experts in the development of PRO measures.
Four focus groups with AR patients were performed in Barcelona, Madrid, Bilbao, and Seville. A semistructured script, developed from the literature review and consultations with experts, was used to guide discussions. Focus groups included five to seven patients, with a wide range of sociodemographic and clinical characteristics. All focus group discussions were taperecorded and transcribed. Content analysis of the transcribed texts was performed by two of the study group investigators (EB, MH) and a consensus reached on which items should go forward to the next stage. Potential items for inclusion in the questionnaire were reviewed by three of the study group members (AV, EB, MH), who rejected items that were ambiguous, difficult to understand, redundant or irrelevant.
Item Reduction and Questionnaire Formatting
To identify items for inclusion in the final version of the questionnaire, the 58 items in the item pool were administered to a sample of 400 patients with inter-mittent AR (IAR) or persistent AR (PAR) in an observational, cross-sectional, multicenter study. For all items in the pool, patients rated both the frequency and importance of each item on 5-point scales ranging from "Never" to "Always" and "Not at all important" to "Very important." The time period referred to was the last 2 weeks. Other variables measured in this phase of the study included age, sex, level of education, type of AR, time since diagnosis, symptom severity, and type of treatment for AR. AR was defined as intermittent when symptoms occurred less than 4 days per week or less than 4 weeks, and as persistent when symptoms occurred more than 4 days per week or more than 4 weeks [1] .
Psychometric analyses to reduce the number of items included: 1) analysis of missing responses (exclusion of items with more than 10% of missing responses); and 2) response distribution (items in which more than 60% of respondents checked the same response category were excluded). Clinimetric analysis was based on analysis of frequency and importance scores with the product of the mean frequency and importance scores being obtained, and items ranked according to this product. Only the 30 top ranked items were retained for further analysis. In addition, Rasch analysis, a form of Item Response Theory analysis [20] , was used to eliminate any remaining items that performed poorly in terms of infit and outfit values. The final phase of item selection was a meeting of the expert committee to review the item selection process, and determine whether further reduction was required or whether items eliminated in the preceding analysis should be retained on clinical or other grounds.
When item selection was complete, exploratory factor analysis was performed and internal consistency coefficients (Cronbach's alpha) were obtained for the dimensions identified as well as for the overall scale.
Validation Study
In order to determine the new questionnaire's reliability, validity, and sensitivity to change, a prospective, observational study was performed between March and August 2004 in the allergy and ENT departments of 27 Spanish hospitals. Each center consecutively included patients with the following characteristics: 1) ambulatory patients aged more than 18 years; 2) with a diagnosis of IAR or PAR; and 3) who were symptomatic at the time of inclusion in the study. The study aimed to include a total of 210 patients; approximately 33% of patients completed the questionnaire on one occasion and the remainder completed the questionnaire on two occasions, 2 to 4 weeks apart, to assess test-retest reliability and sensitivity to change. All patients provided informed consent to participate in the study and the study was approved by the Ethics Committee of the Hospital Clínic i Provincial in Barcelona.
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Generation of 69 potential items Initial item pool: 58 items Patient assessments were performed on inclusion in the study, and again after 2 to 4 weeks. Data were collected on sociodemographic (sex, age, and educational level) and clinical characteristics (time since diagnosis, type and severity of AR according to the Allergic Rhinitis and its Impact on Asthma Initiative [ARIA] guidelines [1] , presence and type of comorbidities, treatments for AR, and symptom intensity). AR symptom intensity was measured using the Total Symptom Score (TSS4), a widely used instrument in clinical trials in AR which is defined as the sum of nasal symptoms of obstruction, rhinorrhea, itch, and sneeze. Each of these is scored on a scale from 0 to 3 resulting in a TSS4 score ranging from 0 (no symptoms) to 12 (maximum symptom intensity [21, 22] . To be included, patients had to score at least three points on the TSS4.
The new questionnaire was self-administered alongside the Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) [10, 15] and the Medical Outcomes Study 12-Item Short-Form Health Survey (SF-12) [23] . The RQLQ consists of 28 items in seven dimensions: Sleep (3 items), Non-hay fever symptoms (7 items), Practical problems (3 items), Nasal symptoms (4 items), Eye symptoms (4 items), Activities (3 items), and Emotions (4 items). The items in the "Activities" dimension are individualized, which means that the patient should choose the three dimensions which are most affected by AR. Responses to the individual items are on a 7-point ordinal scale, and scores are provided by dimension and overall, on a 0-6 scale where 0 represents good HRQOL and 6 represents poor HRQOL. The instrument has been adapted and validated for use in Spain [15] .
The SF-12 [23] is a shortened version of the 36-item health survey, which has been adapted and validated for use in Spain [24] . The SF-12 provides a measure of physical (physical component summary [PCS]) and mental health (mental component summary [MCS]), with lower scores indicating worse health status. All scores were calculated using standard scoring algorithms for the Spanish population, which yield a mean score of 50 and a SD of 10 in the general population [23] .
A health status transition item was selfadministered at the second visit to assess changes in health status perception from the first visit. Patients answered on a Likert-type ordinal scale with 13 response options ranging from "have greatly improved" to "have greatly worsened." The results were used in the analysis of test-retest reliability and sensitivity to change.
Patients were also asked to rate the new questionnaire's ease of use on a scale ranging from "Very difficult to complete" to "Very easy to complete," and the time taken to complete the questionnaire was recorded. Other variables measured included age, sex, level of education, time from diagnosis, presence and type of comorbidities (particularly asthma and conjunctivitis) and whether the patient was currently receiving treatment for AR.
Statistical Analysis
The questionnaire's feasibility was assessed by examining responses to the ease of use question, and the time taken to complete the questionnaire. The number and percentage of missing responses was also taken into account by estimating the number and proportion of patients with at least one missing response, and maximum number of missing responses per item.
The distribution of the overall and dimension scores was analyzed by calculating mean scores, standard deviations, observed score ranges, and floor and ceiling effects (the proportion of patients with the worst and best possible scores, respectively) for the overall score and for each dimension of the new questionnaire.
The instrument's internal consistency was assessed by estimating Cronbach's alpha coefficients for individual dimensions and the overall score at baseline. The 2-to 4-week test-retest reliability was assessed by calculating the intraclass correlation coefficient (ICC) between visits in patients who did not report any significant change on the health status transition item.
Known groups validity was tested by determining whether the instrument was able to discriminate between patient groups likely to differ in HRQOL: different degrees of AR severity, with and without comorbidities, groups with IAR and PAR. AR severity was classified empirically as mild if patients scored 3 to 6 points on the TSS4, moderate if they scored 7 to 9 points, and severe if they scored 10 to 12 points. Patients with PAR were also expected to report worse HRQOL than patients with IAR [25] .
Convergent validity was tested by estimating Spearman correlations between scores on the SF-12 PCS and MCS, scores on the RQLQ and scores on the individual dimensions and overall score of the new questionnaire. Correlations were expected to be higher between the new questionnaire and the RQLQ, as both are disease-specific, than between the new questionnaire and the SF-12. Similarly, correlations between dimensions measuring similar content in the two disease-specific questionnaires (e.g., dimensions measuring psychological and emotional impact) were expected to be higher than those between dimensions measuring dissimilar content (e.g., the "Practical problems" dimension on the RQLQ and the "Sleep" dimension on the new questionnaire). A series of hypotheses were developed regarding where the highest correlations were likely to be seen between dimensions on the two questionnaires.
Sensitivity to change was assessed by calculating the effect size (i.e., the standardized mean score change) and standardized response mean (SRM), in the sub-group of patients who reported a "small improvement" or greater on the health status transition item.
Effect size values of about 0.2 were considered to represent a small change, values of about 0.5 a moderate change, and values of about 0.8 or higher a large change in the attribute of interest [26] . The SRM was calculated by dividing the mean change in score by the standard deviation of the change scores between the two study visits [27] .
Results

Item Generation
The literature review identified 11 instruments which had previously been designed to measure AR or related illnesses, ranging from 14 to 31 items in length. Recommendations from the expert consensus meeting concerning the characteristics of the HRQoL questionnaire included that it should be self-administered, easy to score, and include basic symptoms. The focus group sessions included 27 AR patients and generated 69 potential items. After elimination of items that were ambiguous, difficult to understand, redundant or irrelevant, an initial pool of 58 items was produced. This was the version administered to 400 patients for further item reduction using psychometric and clinimetric methods.
Item Reduction and Questionnaire Formatting
After administration of the 58 remaining items to respondents, a further four items were removed because more than 60% of respondents used the same response option, 24 items were eliminated because they scored lowest on the impact score, and four items were removed because they had infit or outfit values more than 1.30 in the Rasch analysis. On the basis of clinical recommendations, however, one of these items was retained, giving a total of 27 items distributed in seven dimensions (Nasal symptoms, Non-nasal symptoms, Energy/vitality, Activities of daily living [ADL], Environmental aspects, Sleep, and Psychological impact) as well as an additional question on overall health related to AR. Responses are on a 5-point Likert scale and the questionnaire produces both an overall score and a score for each dimension, which are calculated from the mean of all items in the scale, or in each dimension, respectively. Lower scores indicate better health status and higher scores indicate worse health status. The questionnaire was called the ESPRINT-28 (Cuestionario ESPañol de Calidad de Vida en RINiTis). Item frequency and importance scores in the item reduction stage of the study are shown in Table 1 .
Validation Study
In the validation study, evaluable responses were available for a total of 206 patients at the first visit. Patient characteristics are shown in Table 2 . The study sample was relatively young (mean age 32.3 years, SD 9.7 years), 62% were women, and the educational level was generally high (69% had completed secondary or university level education). Of the total sample, 65.5% of patients were receiving treatment for AR at the baseline visit, and 49% had PAR. Using the ARIA classification, AR was classified as moderate/severe in 96.6% of cases.
In terms of feasibility, only one patient had a missing response on the ESPRINT-28 at the baseline visit, and mean (SD) time to complete the questionnaire was 7.1 (5.4) minutes. The questionnaire was considered easy or very easy to answer by 89.3% of patients. Table 3 shows the score distributions, floor and ceiling effects, internal consistency, and test-retest reliability coefficients for the questionnaire. Floor and ceiling effects were negligible (<15%) in all dimensions and for the overall score. The highest floor or ceiling effect was seen on the "Energy/vitality" dimension, which had a ceiling effect of 14.1%. Cronbach's alpha and ICC values were more than 0.70 for the overall score and for all dimensions, except for the dimension of "Nasal symptoms" which had an ICC value of 0.63. Table 4 shows the results of testing the known groups' validity of the ESPRINT-28. Patients with more severe AR symptoms had statistically significant (P < 0.01) worse (higher) scores on all ESPRINT-28 dimensions and the global score. Score differences between patients with mild AR and those with severe AR were in the region of two points on the 6-point scale in all dimensions. Patients with PAR also had statistically significant (P < 0.01) worse scores than IAR patients on all dimensions and on the overall score, with a difference between the groups of approximately 0.5 to 1.0 points. Patients with comorbidities reported slightly worse HRQOL on the "Non-nasal symptoms" and "Energy/vitality" dimensions than patients without reported comorbidities (mean scores of 2.77 vs. 1.90 and 2.55 vs. 1.84, respectively), but there were no statistically significant differences between these two groups on the other dimensions. Table 5 shows the results of testing the convergent validity of the ESPRINT-28 by estimating correlations between ESPRINT-28 dimension and overall scores, and the RQLQ and SF-12 mental and physical health summary scores. As predicted, correlations between the disease-specific ESPRINT-28 and the SF-12 PCS and MCS scores were lower than those between the overall scores of the two disease-specific instruments, with the correlations between the MCS and the ESPRINT-28 overall score being particularly low. In the case of the ESPRINT-28 and RQLQ dimension scores, the pattern of correlations was generally as expected, with dimensions that measure similar content on the two instruments showing stronger correlations than those between dimensions with more dissimilar content. Eight of the 11 initial hypotheses made regarding where the highest correlations would be found, were met. The three exceptions were observed in the correlation between the ADL dimensions on the two questionnaires, the correlation between the ESPRINT-28 "Non-nasal symptoms" dimension and the RQLQ "Other symptoms" dimension, where a very slightly higher correlation was seen with the RQLQ "Practical problems" dimension (correlations of 0.48 and 0.50, respectively), and the correlation between the ESPRINT-28 "Environment" dimension and the RQLQ "Eye symptoms" dimension, which was lower than that between the "Environment" and "Practical problems" dimensions. Finally, Table 6 shows the results of testing the sensitivity to change of the ESPRINT-28 questionnaire, among patients reporting an improvement in health status (n = 74). Effect sizes for all dimensions and the global score were all close to or greater than 1, with the largest effect size (1.76) being seen on the "Nasal symptoms" dimension and the smallest (0.97) on the dimension of "Energy/vitality." The SRMs were all lower than the effect sizes, though the pattern of results was the same, with the "Non-nasal symptoms" and "Energy/vitality" dimensions being the least responsive and the "Environment" and "Nasal symptoms" dimensions and the overall score being the most responsive.
Discussion
The present study has described the development of a new questionnaire to measure the impact of AR and its treatment on patients' HRQOL with a particular emphasis on issues and concerns which are relevant to AR patients in Spain. Data presented demonstrate that the questionnaire is reliable, valid, and sensitive to change. The instrument has also proven quick and easy to complete and generates a negligible level of missing responses.
The development of the ESPRINT-28 followed recommended guidelines for the construction and validation of this type of instrument [27, 28] . Considerable effort was made to include the point of view, at various stages of the process, of the principal parties interested in the development and use of this type of instrument, particularly clinicians and patients. In addition to being easy to complete, the instrument only requires a relatively short time to administer (7.1 minutes). In a recent study to validate a Spanish version of the RQLQ, the authors reported an administration time for that instrument of 9.67 (SD 6.25) minutes, though the version used was the original version of the RQLQ *At inclusion. † According to ARIA guidelines. ‡ Scores range from 3 (mild symptoms) to 12 (severe symptoms). § Global and dimension scores range from 0 (no impairment) to 6 (greatest impairment). || Overall scores range from 0 (minimum impact in HRQOL) to 5.8 (maximum impact in HRQOL); dimension scores range from 0 (minimum impact in HRQOL) to 6 (maximum impact in HRQOL). ¶ Global and dimension score range from 0 (worse health status) to 100 (better health status which uses individualized items in the "Activity limitations" dimension, and therefore will be longer to administer [15] . The authors also reported that 16.9% of participants had a missing response on at least one of the questionnaire items, which is higher than the level of missing responses found in the present study for the ESPRINT-28.
The ESPRINT-28 also shows good psychometric characteristics, and meets accepted criteria for use in clinical studies [27] [28] [29] . Floor and ceiling effects, which can be taken as an indication of whether a measure will be at least theoretically capable of reflecting changes for better or worse, were within acceptable limits on all dimensions, with fewer than 15% of patients at either the maximum or the minimum score on any of the dimensions or the overall score [30] . The instrument also shows good internal consistency on all dimensions and for the overall score and meets the recommended level of 0.7 for use at group level [27] [28] [29] . The Cronbach's alpha values obtained for the overall score and four of the dimensions (Energy/ vitality, ADL, Sleep, Psychological impact) on the new questionnaire (>0.90) are sufficient to permit their use at individual level [31] . In terms of test-retest reliability, the results were also positive, with only one dimension (Nasal symptoms) falling below the recommended threshold of 0.70. This might be expected in this type of dimension, as nasal symptoms are likely to change quite substantially in a relatively short period of time, and we did not adjust for this fact. The instrument's content validity was ensured by the process used in the development of the questionnaire, and particularly by the inclusion of focus groups of patients with the condition, which included a wide spread of patient characteristics, in terms of age, sex, educational level, and clinical characteristics. An effort was also made to include patients from different parts of Spain to ensure that the sample was also reasonably geographically representative. This also probably helped to broaden the range of opinions collected, which is important in this type of sampling. It is interesting to note that there are a number of differences with the RQLQ in terms of content. Specifically, there were some differences at dimension level; for instance, the ESPRINT-28 does not contain any items relating to practical problems associated with AR, as in the RQLQ, but does contain items on environmental aspects, an issue which is not covered in the RQLQ. It also includes a specific dimension on "Energy/vitality," an aspect which is only covered in the RQLQ within the "Non-hay fever symptoms" dimension. Likewise, there were differences at item level, such as the inclusion in the ESPRINT-28 of an item relating to the impact of AR on eating and dining out, which is an important aspect of Spanish life.
The analysis of known groups' validity showed that the questionnaire discriminated well between groups with different levels of symptoms, as well as between patients with PAR and IAR. This is, in fact, one of the first studies to examine differences in quality of life between patients classified as having IAR or PAR according to the new ARIA classification scheme [1] , and it appears to confirm the results of an earlier study which showed that AR symptoms were more severe in patients with PAR [25] . The fact that most of the dimensions did not discriminate between patients with and without comorbidities may also be taken as positive as the instrument is intended to focus on the problems of AR patients, not patients with other types of illness.
The pattern of correlations between the ESPRINT-28 and the SF-12 PCS and MCS and the RQLQ were also generally as expected, thereby confirming the instrument's convergent validity. Correlations were generally higher with the SF-12 PCS than with the MCS, suggesting that the main impact of the illness is on physical rather than on mental domains. The majority of correlations between dimensions on the ESPRINT-28 and the RQLQ also met a priori expectations, with eight of the 11 initial hypotheses regarding likely correlations being met. This signifies a strong confirmation of the new questionnaire's convergent validity. The least expected result was the low correlation between the ADL dimension on the two questionnaires. This may be due to the fact that, in the present study, the nonstandardized version of the RQLQ was used, whereby patients had to choose the three activities which were most important to them, whereas ESPRINT-28 uses closed questions which focus on the impact on work or study, eating and dining out, and on whether the condition has obliged patients to interrupt their daily activities. The type of activities referred to in the two questionnaires could therefore be substantially different. The high correlation between the ESPRINT-28 dimension of "Energy/vitality" and the RQLQ dimension of "Other symptoms" is likely due to the fact that approximately half of the items in the RQLQ "Other symptoms" dimension refer to aspects related to energy and vitality.
Finally, the instrument appears to be sensitive to changes in patients' health status, with changes on all of the dimensions represented by effect sizes close to or greater than 1, which would represent a large effect size, according to Cohen's classification [26] . In testing the questionnaire, the same approach as that employed by Juniper and colleagues was used to test sensitivity to change, in that patients were asked at the second study visit whether they had noted any changes in their health status related with their AR [10] . The changes are not, therefore, necessarily related to the effects of any given treatment, and improvements could be due to the natural progression of the illness. The effect sizes by dimension for the RQLQ in the recent validation of the Spanish version were slightly lower than those observed in the present study, from 0.76 for the general symptoms dimension to 1.46 for the "Nasal symptoms" dimension and the overall score [15] . It would be helpful to test the new instrument's ability to detect changes associated with a particular treatment for AR to determine its potential usefulness in clinical trials.
One of the limitations of the present study was the relatively small sample size used in the validation stage of the study. Although the sample size was sufficient to test the new instrument's reliability, validity, and sensitivity to change, it was too small to be able to reliably generalize the results to a larger population, and studies in larger samples are needed to confirm the instrument's external validity. Likewise, the sample was too small to be able to examine the instrument's responsiveness in patients according to the amount of positive or negative change they reported on the health state transition item, which can be useful in determining the instrument's longitudinal validity.
In conclusion, this new instrument, which has been designed primarily to measure the HRQOL of Spanish and Spanish-speaking respondents, has shown good reliability, validity, and sensitivity to change. It has also proved easy to use and administer and has arguably improved on some aspects of psychometric performance when compared with the RQLQ, which can be considered the gold standard in the field. There are also differences in content between the new instrument and the RQLQ which justify the development of this new instrument. Further studies should concentrate on obtaining additional information such as the Minimum Clinically Important Difference, which will aid in the interpretation of scores.
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